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REMARKS 

Claim 1 was amended to clarify that in the affinity trap 
reactor, each of the enzyme and the molecule that specifically 
binds with a substrate of the enzyme are bound to a support 
(i.e., the enzyme and the molecule that specifically binds with a 
substrate of the enzyme are both immobilized to the support) . 
Claim 4 was amended in a similar manner, i.e., in the affinity 
trap reactor, bacillolysin MA and lysine are each bound to a 
support. Such amendments are supported in the specification on 
page 3, lines 12 to 14 and page 7, line 22 to page 8, line 15. 

Claim 4 was further amended by specifying a reaction between 
the bacillolysin MA and the plasminogen (see page 2, lines 14 to 
15 of the specification) . Claim 4 was still further amended by 
adding a step for eluting the BL-angiostatin formed by an enzyme 
reaction and obtaining the BL-antiostatin. This amendment is 
supported in the specification on page 10, lines 27 to 28 and by 
Example 3 on pages 14 to 15. 

New claim 5 is supported by page 4, lines 28 to 29 of the 
specification. 
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New claim 6 is supported by the paragraph bridging pages 5 
to 6 of the specification. 

New claims 7 to 13 are supported by Table 1 on page 5, of the 
specification and Table 2 on page 7 of the specification. 

New claim 14 is supported in the specification on page 3, 
last line and page 11, lines 11 to 12. 

Regarding the first paragraph on page 2 of the Office Action 
concerning the Information Disclosure Statement filed June 29, 
2005, submitted herewith are copies of SHIMIZU et al . , Journal of 
Biochemistry, Vol. 74, No. 8, (2002) and HASUMI, Mishima Kaiun 
Memorandum Foundation, Research Report, No. 39, (2001), along 
with English -language abstracts thereof. The Examiner is 
therefore respectfully requested to return a copy of the Form 
PTO/SB/08B dated June 29, 2005, with the Examiner's initials next 
to each of the Shimizu et al . publication and the Hasumi 
publication. 

The following was stated in the second paragraph on page 2 
of the Office Action: 

"JP 2 002-2 72453 A has been considered to the extent of 
the provided English Language Abstract." 
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The position taken by the Examiner as recited in the 
preceding paragraph neglects that JP 2002-272453 was discussed on 
page 1 of the specification and was identified in the English- 
language International Search Report filed June 29, 2005. 

The undersigned had a telephone interview with Examiner 
Kosar on July 17, 2007. 

During the aforesaid telephone interview with Examiner 
Kosar, the Examiner said that if the 35 USC 112, second paragraph 
rejection as set forth beginning on page 3 and continuing to page 
4, line 2 of the Office Action is overcome by claim amendments, 
the 35 USC 101 rejection set forth on pages 2 to 3 of the Office 
Action may also be overcome. 

During the aforesaid telephone interview with the Examiner, 
the Examiner suggested that claim 1 may be amended to set forth 
the structural relationship among (a) the support, (b) the enzyme 
and (c) the molecule that specifically binds with a substrate of 
the enzyme . 

During the aforesaid telephone inteirview with the Examiner, 
the Examiner said that a step is missing in claim 4 after the 
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reacting step. The Examiner considered that an isolating step or 
a production step should be set forth in claim 4 . 

Claims 1 and 2 were rejected under 35 USC 101 for allegedly 
being directed to non- statutory subject matter for the reasons 
set forth on pages 1 and 2 of the Office Action. The Examiner's 
reasons for the rejection refer to page 258 of Ostman, Trends in 
Cell Biology. (2001), 11(6), 258-266. 

The position was taken in the Office Action that, claims 1 
and 2 read upon naturally occurring compositions. 

In the affinity trap reactor of applicants' present claims, 
it is recited that both an enzyme and a molecule that 
specifically binds with a substrate of the enzyme are each bound 
to a support, and the enzyme and the molecule that specifically 
binds with a substrate of the enzyme are both immobilized to the 
support. This also applies to applicants' present claim 4. By 
amending claims 1 and 4 as set forth above, it is respectfully 
submitted that it is clear how the components of the affinity 
trap reactor are interconnected to each other. 

Withdrawal of the 3 5 USC 101 rejection is thus respectfully 
requested. 
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Claims 1 to 4 were rejected under 35 USC 112, second 
paragraph, for the reasons set forth on pages 3 to 4 of the 
Office Action. 

It is respectfully submitted that the above claim amendments 
avoid the 3 5 US CI 12, second paragraph rejection. 

Withdrawal of the 35 USC 112, second paragraph rejection is 
respectfully solicited. 

Claims 1 and 2 were rejected under 35 USC 102 as being 
anticipated by Ostman, Trends in Cell Biology . (2002), 11(6), 
258-266, McClung et al . , Journal of Biomedical Materials 
Research, (2000), 4993), 409-414, Patel et al . (USP. 5, 227, 297) , 
Fischer et al . (USP 6,228,613) or Romisch et al . (USP 6,528,299) 
for the reasons set forth on pages 4 and 5 of the Office Action. 

In the affinity trap reactor of applicants' claims 1 and 2 
comprising a support, an enzyme and a molecule that specifically 
binds with a substrate of said enzyme, both the enzvme and the 
molecule that specificall y binds with a substrate of the enzymf^ . 
are ea ch bound and immobilized to the support . By using the 
affinity trap reactor of the present claims, a reaction between 
an enzyme bound to the support, such as a protease, and a 



-10- 



Appl. No. 10/497,628 

Reply to Office Action nailed May 30, 2007 



substrate, can proceed efficiently and rapidly without being 
affected by spatial restrictions (see page 2, lines 2 to 34 of 
the present specification) . 

It is stated in the Office Action that Ostman describes a 
membrane -bound protein (receptor tyrosin kinase ("RTK")), which 
has a support (cell membrane) bound to RTK, and a molecule 
(protein tyrosin phosphatase («PTP")) that binds the substrate of 
RTK (tyrosine) . However, this is a naturally occurring complex 
on a cell surface. On the other hand, the affinity trap reactor 
of applicants' present claims is an artificially prepared enzyme- 
immobilized reactor prepared by selecting a necessary combination 
of a support, an enzyme and a molecule that specifically binds 
with a substrate of the enzyme. Further, Ostman does not teach 
or suggest an affinity trap reactor. Thus, it is respectfully 
submitted that the affinity trap reactor of applicants' claims is 
quite different from the naturally occurring complex of Ostman. 
Thus, applicants' present claims are not anticipated by Ostman. 

It was stated in the Office Action that McClung et al . 
anticipate applicants' claims. McClung et al . disclose a blood- 
contacting surface consisting of a polyurethane to which a 
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coating reagent (polyacrylamide with lysine and benzophenone 
moieties) is attached, and the surface specifically binds to 
plasminogen via the lysine moieties (see the Abstract of McClung 
et al.). Further, it is also suggested that tissue-type 
plasminogen activator ("t-PA"), an enzyme, binds to the surface 
lysine moieties via the lysine binding site of kringle 2 of 
plasminogen (see the Conclusions of McClung et al . ) . Thus, it is 
definite that t-PA does not directly bind to the surface, but 
binds to the lysine moieties. Accordingly, the affinity trap 
reactor of applicants' present claims is substantially different 
from the surface of McClung et al . in that in applicants' present 
claims, both an enzyme and a molecule that specifically binds 
with a substrate of the enzyme are each bound with the support. 
Thus, applicants' present claims are not anticipated by McClung 
et al . 

It was stated in the Office Action that Patel et al , teach a 
protease, a support and molecule that binds with the substrate, 
and the enzyme's substrate (-X-Y-Arg) . However, Patel et al . 
teach merely a solid support for purifying a plasminogen 
activating enzyme (PA) , the support having a tripeptide ligand 
-X-Y-Arg with a high affinity for the enzyme PA. 
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The support of Patel et al. is quite different form the 
affinity trap reactor of applicants' present claims in that the 
support of Patel et al . does not have both an enzyme and a 
molecule that specifically binds with a substrate of the enzyme 
directly binding thereto. Further, the enzyme which binds to the 
support of the affinity trap reactor of applicants' present 
claims acts on a substrate, whereas the support of Patel et al . 
is used merely to purify the enzyme PA, and does not act on the 
enzyme's substrate. The affinity trap reactor of applicants' 
present claims is thus substantially different from the Patel et 
al. support. Thus, applicants' present claims are not 
anticipated by Patel et al. 

It was stated in the Office Action that Romisch et al . teach 
a chromatographic system that employs a substrate that 
immobilizes heparin/heparin- related compounds, and these 
compounds also bind to protease and/or its proenzyme, giving the 
compounds a dual status as both a linker and an enzyme substrate. 
However, Romisch et al . teach merely an affinity chromatography 
in which heparin is immobilized on a matrix, preferably by using 
a spacer, lysine, and this is used for selectively binding and 
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then eluting a protease for activating the blood clotting factor 
VII . 

The affinity chromatography in Rotnisch et al. is quite 
different from the affinity trap reactor of applicants' present 
claims in that the chromatography in Romisch et al . does not have 
both an enzyme and a molecule that specifically binds with a 
substrate of the enzyme directly binding to the matrix, as the 
component of such a chromatographic system. Further, the enzyme 
which binds to the support of the affinity trap reactor of 
applicants' present claims acts on a substrate, whereas the 
affinity chromatography in Romisch et al . is used merely to 
selectively bind and elute a protease, and does not act on the 
enzyme's substrate. The affinity trap reactor of applicants' 
present claims is therefore substantially different from the 
affinity chromatography in Romisch et al . Accordingly, 
applicants' present claims are not anticipated by Romisch et al . 

It was stated in the Office Action that Fischer et al . 
describe a chromatographic system that uses a heparin affinity 
chromatography to selectively bind to plasma protease. However, 
Fischer et al . teach merely a heparin affinity chromatography for 



-14- 



Appl. No. 10/497,628 

Reply to Of£ice Action mailed Hay 30, 2007 

collecting stable factor VII/vWF-complex, and it is set forth in 
Example 7 of Fischer et al . that a plasma protease was 
selectively removed by using lysine Sepharose chromatography. 

The heparin affinity chromatography of Fischer et al . is 
quite different from the affinity trap reactor of applicants' 
present claims in that the heparin chromatography of Fischer et 
al . do not have both an enzyme and a molecule that specifically 
binds with a substrate of the enzyme directly binding to the 
sepharose as the component of such a chromatography system. 
Further, the enzyme which binds to the support of the affinity 
trap reactor of applicants' present claims acts on a substrate, 
whereas the heparin affinity chromatography of Fischer et al . is 
used merely to selectively collect a plasma protease, and does 
not act on the protease 's substrate. The affinity trap reactor 
of applicants' present claims is therefore substantially 
different from the heparin affinity chromatography of Fischer et 
al. Thus, applicants' present claims are not anticipated by 
Fischer et al . 

It is therefore respectfully submitted that applicants' 
claims 1 and 2 are not anticipated by the references. Withdrawal 
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of the 35 use 102 rejection is therefore respectfully requested. 

Reconsideration is requested. Allowance is solicited. 

An INFORMATION DISCLOSURE STATEMENT is being filed 
concomitantly herewith. 

If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 



FRISHAUF, HOLTZ, GOODMAN & CHICK, P.C. 
220 FIFTH AVENUE, 16th FLOOR 
NEW YORK, NEW YORK 10001-7708 
Tel. Nos. (212) 319-4900 

(212) 319-4551/Ext . 219 
Fax No. (212) 319-5101 
E-Mail Address: BARTH@FHGC-LAW.COM 
RSB/ddf 

Encs.: (1) PETITION FOR EXTENSION OF TIME 

(2) copies of SHIMIZU et al . , Journal of Biochemistry . 
Vol. 74, No. 8 (2002) and HASUMI, Mishima Kaium 
Memorandum Foundation Research Report, No. 39 (2001), 
along with English -language Abstracts thereof 

(3) INFORMATION DISCLOSURE STATEMENT 



action. 



Respectfully submitted. 




RICHARD S. BARTH 
REG. NO. 28, 180 
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4P-459 

One step purification of angiostatin from plasma using a new 
processing protease bacillolysin MA 

Rosuke Shimizu^, Ritsuko Narasaki^, Harushige Kur ibayashi^, 

Tsutomu Sato^, Keiji Hasuini^ 

(^:Applied Biological Science, Tokyo University of 
Agricultural and Technology; ^:School of Agricultural 
Science, Tokyo University of Agricultural and Technology) 

[Purpose] 

Angiostatin, a specifically decomposed fragment of 
plasminogen { Ly s^^ - Val**^) inhibits angiogenesis and induces 
inhibition of tumor growth and degeneration of tumor. In 
the recent research, we found a new microbiological protease 
which forms an angiostatin - 1 ike fragment from plasminogen. 
The object . of the present study is to evaluate the property 
of this enzyme and the activity of the resulting 
angiostatin - like fragment, and establish one step process of 
angiostatin conversion and purification from plasma using 
this enzyme . 

[Method and Result] 

A new processing enzyme, bacillolysin MA.(BLMA) in an 
amount of 90 mg was purified from 3 liter of cultural medium 
of Bacillus megatenium A9542 strain by one step using CM 
cellulose, and it was found based on the genome base . 
sequence that it belongs to a kind of neutral 
me tallopro tease , ba c i 1 lol y s i n . f ami ly . BLMA formed an 
angiostatin- like fragment (Glu^- Ser*^^; BL-AS) by cleaving 
Ser**^- Val**^ of plasminogen at 1 8 . 1 jtzM , kcat4 . 6 7 sec*^. 
Similarly to angiostatin, BL-AS inhibited the proliferation, 
migration and lumen formation of vascular endothelial cells 
at 3-10 Jjig/ml. Further, we developed a carrier on which 
both BLMA and lysine are fixed, and established an efficient 
purification method of BL-AS in which the plasminogen 
purification and angiostatin conversion from plasma are 
carried out by one step process. 
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Abstract 

It was found that a new metalloprotease, bacillolysin MA 
which is produced by one strain of Bacillus megaterium 
isolated from soul catalyzes the angiostatin conversion of 
plasminogen, and the determination of the primary structure 
of this enzyme, the evaluation of the enzymochemical 
properties, and the analysis of the angiostatin conversion 
were carried out. Further, one step process for angiostatin 
conversion and purification from human plasma using a fixed 
enzyme was developed. 
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Cck OIBfSSSns [1]. MJ6f3:fettSjfiii?gf3fett^ 
-eo-t?-e* s 7 > ^ > tti^jgH^y 5 

miiei-4A^e,;a:5;J?'J'^7^f^FT»-5 [2].. In 
m^(D^t& (dormancy) Sgl^TS [5], ^«E, 

JD*5i-fi?) ^osiiTs [6-10], ■e-cT)-;^. ::ne» 

7>->*^7.^^>«|gtt^t)^y7X5>z)R 



-fUy-T-M (A*->D7'r'» MA 

7 X 5 y -y > s 7.> :^ ^ ^ > fc^^r -5 ;i 

1 . /V> □ ^ -r •> > MA (7>^S <h 

W.tUm»^n;<D±mi!t^ibjj'9iVii: Bacillus 
megaterium A9542 1*$, m^!^m n%if)V 

O.ZX^-f hy^ 0.S%^-7.VJL^7.. 0.2% 
CaCO^, 0.01%CB442 (mmM). PH7.0) T28 

m'b±^ 1 L (C 4 L (OTK^ln^. $ {C< y y □ 

e;u7;ua-;i. (i-prOH) .^i^ajg 5 %^jnL 

rt. dtlS, 5 5S i-PrOH S^tl 20 mM MES- 
NaOH, pH6.5T3P||{bLfcCM-cellulose*7 
A (400 ml) JC«Eiil5mI/minT7:/7'rL^. 
ISl««f«t 600 ml 5 A Sft^ft 0.2 M NaCl S 
^tr(^SaffflETA*xD7'ri'>MAi£j§aiL, Ssfj 

90 mg o)mfs.^»imzm-rinmms,^'^7t. 

2. /V>P7'r-»MA(^)B3gjgtt©3l8S 
(1)75 : 0.3mM 3- (2- 

furylacryloyD -Gly-Leu amide (FLAGA) <75iD 
TK^i-^S TBS/T/Ca (50 mMTris-HCl. -pH 7.4. 



61 



0.001% Tween 80. 1 mM CaCy T 345 nm 

(2) -^yX^y-^ymmTS^: 2uMzfyXi 
/ -y > i 3.7 nM /\* X P 7 < 5/ > MA $ 37"C T 
TBS/T/Ca 'P 60 min KJ!^'^. K!Bm.(D~m^ 
SDS- Jj? U 7 ij JU7 = Ky;!/^^**! (SDS- 
PAGE) ri^m^. ifefiLTA-> H^5:^>^ h;* K 

3. A->P7^->>MA@Sfl:a(* 

(1) BL-Sepharose : 1 ml <7) CNBr gftft 
Sepharose 4B 5 mg (D/'^z^Uy^ >'> MA € 

5BL-Sepharose tl/fto 

(2) BL/Lys-Sepharose : 1 ml W CNBr ffitt^fc 
Sepharose 4B »3 5. 16, 30mg<Z)/N*vn7-f v> 

n-?n5BL/Lys-Sepharose, 16.BL/Lys- 
Sepharose, 30BL/Lys-Sepharose i: L7t. - 

4. /^>□7'r-»@S<tti^*$fflt^/t7>v;^- 

t KlflJSt9.5mlH0.5-mlCDi-PrOHSSnx., 4 
'CT30mlntt«S&3a'C^LT±«S5i'KUfe. Ctl 

5 % i-PrOH $^tr 50 mM ij >K:J- h U 
A. PH7.4 (NaPI/PrOH) TW^bLfc 1 ml(7) 
@:£<ka^*:*7A{I7y^'f U 0.5MNaCl$^ 
ty|^lt»a!20mlTifeJ^L;5:. ^t^T. 3ml0O.2 
M6-aminohexanoic acid (6-AHA) S^tfNaPi 
/PrOHT^mLTSi. ?Sttl®^J-0-gB$»itelKffi 
fg, SDS-PAGET^J-aSrfeLT. y'>->h}^h 

it © / N* -> O ^ V > MA (73 N jIc^ 7 5 y KigJIJ 



€^^L;t^J|. VTGTNAIGSG ^ x-^' 

baciUolysinMOgB^i-E^iJt-SfL/io ^CT. * 
/ A»rM-$ baciUolysin M (7)12^1 

.EJiJ=£^5tL7t, -^-c^igjl. A*->n5'r v>MA(7) 
iie^ia?^iJ(7) 96.9% 75^ baciUolysin M Wgg^i] 

X>^^;to Sfc, iaSiB^J*^e>^fiJ$n-575 /g? 

□ 7'fv>MA (baciUolysin MA) tLft. 

2. A->P5^' ->>MA(7)e^{b^e*)ttS 
FLAGA (DlMTi^^M^mm t U Ac/N' □ ^ -f -> 

>MA<7)gs^gi4 (7 5K5^<^Stt) tt, Siiia 
JgirpH^-^-tl-^neCC. 7.5 Ct)^, 0.3 mM 
CoCl, tCcfc 0 2 j^fZffiii, 1 mM ZnCL. Ilct 0 80 
X^mZtVTz, /N'i^O^-f v'>MAffitttt, pH5 
»5l^«iOT(7)37*C, 60min(7)«agT=t)60%|Ji 
±©Si4$r«^}$Lrc75J, pH4^T<&S(.^«12UA 

;tpH6.5Tc7)«!lg (20 min) T«60'CSTae 

3. Ai/P^^v^MAlCjcST^^XSZ-yy 
©7>-:^;l-;:^^5^>S!ft 

fS»S<7)A'i'P7-1'*»MAtt7'7Z5 /-y 
>0 Ser^'-Val-^ ^ SJ?Wf3«l»f Glu'-Ser'" 
iyyV-^T.^'^y) iVal-^Asn"' (5^7^7:5^ 
5/-y» S^figL;5: (01, U->1). jgiSI 
STtt, $ 6 fC Leu^'»-Phe» ;fe J: Val^^-Leu"™ 
<7)«»f*«eSE$n;t. A->P7'f >'>MAfwJ;-5 
Ser^'-Val"" Pb1<7)B8S}<7) K„, tt 18.1 /£ M, « 
4.67 sec" 

01 g|Jg:/p-txoBa^ 
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M ^ M ^ 



Tz. m'^(r>UW (BL-Sepharose) (Dm^^W 
ni/ny^ x^MAOSttW 1/100 iUT<bS«6T 

t ^g^r -5 U V > S^^b L tz^W (BL/Lys- 
Sepharose) Sf^fiKLfc. Lys-Sepharose ttjfiiif 

-C*S6-AHA{ZJ;0.. 5 /-y 

>«J§ffilSIJRnTg6T*S (lai, Ix'->9).5BL/ 
L5rs-Sepharose«jlELl|tl3(D:/'7;^ 5 / -y>S^ 

'f >+3.'^-->3 >(l:^niCi^< 6-AHA}gffl{C 

fcSfiJcT€r/S: (H 1 , U'->5). ^^gj. ^^XS 

(01. U->4). fi#lml*/t0l6 
(16BL/Lys-Sepharose) Ttt, $^{C^¥J:< 

7>':?:t:^i^^>^tft*«gc:oX::*< (lai, 

iRttT#«c*^o7t (01. ^->7). S7t, gfl: 
1 ml *;tO 30nig(Z)Ai/n7^i'>MA<£@jt 
ffc:U;S:fi^* (30BL/Lys-Sepharose) Tt>, m& 
< >+i'^— >3 >SL«Ct^fCt>*^3&^*5^r7> 

i?:t;^;^^>(Z)»fmb*^a«3nxi (mi, u- 

>8). — :«r, 'J2^>*i|g-&UTl^3a:tV"{i^n5'f 
->>MA@;tfl:af*: (5BL-Sepharose) Ttt:/^ 

•inj&id^ozt (lai, u->io). -^-n-^noDSfl: 
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■1 iBSfl;/<2/n9'ri/>MAfi«^jii)4bAiR^&or 

-y>): U->2.^5XS/-y>: U->3.III«T> 
v:fX*^>: U->4. 5BL/Lys-Seph«o8el=J:««« 

SBiyLyr-SapharoMlC^HaOBWBaa-f^^aK-J, 
3»: l/->6. 16BiyLy«-SaplttrMel=J:«|||«(ajl-f 

>4Fi'<-i/a>^L): l/-i/7. leBLAys-SaphareselC 

30BLAy8-S<vharos« ICj:*|im(Sa-f>:^.a/<— .>g> 
«L) : 9. Lyr-SflpharoM (SS^iz+i 

'^-^ai'^U : U— > 10. SBL-Saphares* ICj:«|R8 

oH^eiku 7i^ :S'-<z)«pjaneiTod; a twSi* 

5 <i:*«T^S. (1) H^tfb U 7 d7 ^-;&?7 7 ^ n 

y -y >$ u 7 ^ ^-fciis-c€ 5. (2) o 5 



63 



JiftT . jfiiMTi^ i:Sc7? 7 > V :t 7. ^S' 5=^.> • 

nmm^nx^^^m.^7L7>i^^7.^^y(Df^ 

±® ^J-SI L ;t Bacillus megaterium (DlW 
*^*4S-r5Sr^^M::^Dx7— tfA*->n^-r ->> 
MA*^y 5Z S / — ^•>(Z)7 > vpfx ^' 5^>'^^ 

isa.mt^ •=) W7 > v'^tx • i^mo 1 
at 1$ 
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izit±<m^sir$>^rz. zz.^^. p^^mmmiz 
i^\'-f^m^(Dj^mm^izm^^n%. ^izmM^ 

i^-fi^SfftTS 0 , 8t a u XA • > i bra 
i^^nmmt^(D~u=s:ifsLmz\^\i-^mbr\^^^ 



synaptic-like mlcrovesicles, SLMVs) 
MWi^xk^tlit. •^f>\Z. '7'i{7UKi^i7Mzm 

r^ifo-S, (1) /MBf*i'\»gft7 5/K£1l8(L 

afljia^'vSfiii-rsfeiexotti:^}^^. (2) '>ifi-)i^ 
->d^:^;^$§$•rs/t^e>0A*J^T*5. cine. 
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